This article documents the business cycle properties of workers' remittance flows to Mexico. We also discuss key differences between the cyclical properties of remittance inflows and the cyclical properties of foreign direct investment (FDI). We find evidence that remittances are countercyclical with respect to Mexico's business cycle. However, this result is not robust to the use of different measures of remittances. The lack of a robust relationship between remittances and Mexico's business cycle, suggests that the use of remittances to smooth cyclical fluctuations in output may not be a straightforward strategy. 
Introduction
The composition of capital inflows into Latin America has changed dramatically over the last couple of decades. Current recorded workers' remittance inflows in the region have surpassed inflows of foreign direct investment (FDI) and official development assistance (ODA). A decline in the cost of transferring money, increased availability of places that facilitate the transfer money and the increase in the stock of migrants are all partly responsible for the upward trend in remittance flows (World Bank 2006) . These developments have stimulated a keen interest in understanding the nature and economic consequences of remittance inflows, as well as the appropriate policy response to these flows.
The impact of remittances varies vastly across countries, due to differences in financial systems, migration patterns and the stage of economic development. These differences underline the need for individual country studies to facilitate cross-country comparisons and establish stylized facts. In this article we are concerned with the case of Mexico, the largest recipient of remittances in Our interest is on the business cycle properties of workers' remittances. Lucas (1981) A clear understanding of the business cycle and its relationship with remittances is necessary for countries with large remittance inflows in order to react adequately to cyclical fluctuations in output. Pallage and Robe (2001) argue that foreign aid in Africa, a major source of external funding, may have the potential to play a key role in smoothing out output fluctuations. In Mexico, remittances, rather than foreign aid, are a major source of external funding. In such a context, it is important to evaluate the macroeconomic impact of 1 For expositional purposes the cyclical component in Figure 1 is estimated using the HodrickPrescott (1997) filter. The other estimations in the article are conducted using the Baxter-King (1995) filter.
remittances and, in particular, their potential for reducing output volatility.
Finding ways of reducing output volatility is essential for developing countries given the longstanding argument that output fluctuations in developing countries are much stronger than in developed countries (Pallage and Robe 2003) .
For instance, imagine that remittances are countercyclical (i.e. remittances increase after negative downturns in Mexico's economy 
Methodology
The empirical approach consists of four steps. First, we use a filter to estimate the cyclical component of remittances, FDI, and the output of Mexico and the US.
Second, we estimate the correlation between the cyclical components (including correlations using leads and lags). Third, we estimate impulse response functions and variance decompositions using a structural vector autoregressive (SVAR)
model. Finally, we conduct some robustness tests. Next we explain each of these four steps.
Obtaining the cyclical components
In order to estimate the cyclical fluctuation of a macroeconomic series it is common to use a filter to decompose the series into a slow moving component (or trend) and a cyclical component. Baxter and King (1995) proposed the use of a band-pass filter to obtain the cyclical component of a series. The Baxter-King filter is usually preferred over high pass filters (e.g. Hoddrick and Prescott 1997), because in addition to removing low frequency components it also removes high frequency components (irregular or fast moving components). In order to use the Baxter-King filter we need to select the duration of the business cycle. We identify the business cycle as fluctuations lasting no less than six quarters and no more than thirty-two quarters. This identification of the business cycle is common in the literature and originated with Burns and Mitchell (1946 It is possible for the cyclical components of the series to be related in lags or leads. We test this possibility calculating the correlations, contemporaneously and with one of the series shifted backward and forward up to three quarters. The selection of the number of lags and leads to report is ad-hoc, but there are no differences in the main conclusions if estimations with additional lags or additional leads are used. 4 Burns and Mitchell define a business cycle as "a type of fluctuation found in the aggregate economic activity of nations that organize their work mainly in business enterprises: a cycle consists of expansions occurring at about the same time in many economic activities, followed by similarly general recessions, contractions and revivals which merge into the expansion phase of the next cycle" (Burns and Mitchell 1946, p. 3).
Impulse response functions and variance decompositions
While correlations are informative, they have a number of limitations. First, correlations do not provide information about causality among the variables.
Second, correlations are simple bi-variate statistics and we may want to control for a number of additional factors. In order to address these limitations we estimate a four variable VAR containing US GDP, FDI, remittances and Mexico's GDP.
In addition to addressing the previous concerns, the use of a VAR addresses the potential endogeneity between the variables. For instance, while it is possible for remittances and FDI to impact Mexico's business cycle, it is also likely that these variables respond to changes in Mexico's business cycle. Once the VAR has been estimated we proceed to estimate impulse response functions and variance decompositions. (1) to (4). Equations (1) to (4) give a structure for the VAR contemporaneous innovations, lagged relationships among the variables are not restricted. Lower case letters represent the first stage VAR residuals of the corresponding variables:
Equation (1) In Equation (3), we have that r is a function of US y . The cyclical fluctuations in the home country are likely to affect the migrant's budget constraint, which in most remittance theoretical models encourages the migrant to adjust the amount transferred to family and friends abroad. This argument is also consistent with the evidence that remittances respond in the short-run, mostly to changes in the host country economic conditions. Using data for a group of 5
Latin American countries (including Mexico), Vargas-Silva and Huang (2006) presented evidence that remittances responded mostly to macroeconomic factors of the host country. Also, Ziesemer (2006) using data for 96 countries finds that OECD income has a stronger impact on remittances than domestic variables.
Finally, foreign direct investment depends on economic conditions in both countries (Equation (3)). This allows contemporaneously for the "cheap labour"
hypothesis in which a worsening of economic conditions encourages FDI and the "market size" hypothesis in which FDI increases with improvements in economic conditions. Evidence on these two hypothesis has been found on previous studies (see Blonigen (2005) for a review of the literature and Love and Lage-Hidalgo (2000) for a study specific to the case of Mexico). 
Data Description
There are various issues concerning macroeconomic remittances data. First, there is no single definition of the term "remittances." Second, there may be a large portion of remittances that are sent through informal channels, making it more difficult for the government to track these flows. In order to address these issues, 
Empirical Results

Correlations
The correlations between the cyclical components are displayed in In the next section we account for both the US business cycle and Mexico's business cycle in the estimation and may able to clarify some of these impacts.
Impulse response functions and variance decompositions
One of the main purposes of this article is to study the relationship between remittances and Mexico's business cycle. The results of the previous section indicate that the cyclical component of Mexico's output has a negative correlation with the cyclical component of remittances. Therefore, we may be tempted to conclude that improvements in Mexico's economy impact remittances negatively.
That is, remittances are countercyclical with respect to Mexico's business cycle.
Can we make such a strong statement? Not really. Columns 1 to 3 in Table 3 Hence, it is also important to look at the impact of the cyclical component of Mexico's output on remittances and FDI.
As we did for Mexico's output we begin the analysis by looking at the percentage of the forecast error variance in remittances and FDI that is attributable to the cyclical components of Mexico's and US output. These percentages are reported in columns 4 and 5 of Table 3 Panel B of Figure 3 shows the response of the cyclical components of remittances and FDI after a shock to the cyclical component of US output. It seems that remittances respond negatively to shocks in US output. On the other hand, FDI responds negatively at first, but it then turns positive with some significance after 7 periods. In both cases we get significance in only one period.
In sum, the results suggest that there is a strong negative correlation between remittances and Mexico's business cycle. Furthermore, the variance decompositions indicate that Mexico's output has an important role in explaining the forecast error variance of remittances. On the other hand, there is no evidence that cyclical fluctuations in remittances explain the forecast error variance of the cyclical component of Mexico's output. Results also suggest that the cyclical component of remittances has a weak relationship with the cyclical component of US output.
ROBUSTNESS
As we mentioned above, there are various issues concerning the accuracy of macroeconomic remittances data. To check for robustness of our previous results we repeated the estimations using a measure of US outward remittances. Table 4 reports the correlations of US outward remittances with US output and Mexico's output. As was the case for Mexico's inward remittances, it seems that remittances have a strong correlation with the cyclical component of Mexico's output and a weak correlation with the cyclical component of US output. In this case the contemporaneous correlation between remittances and Mexico's output is -.58.
The portion of the forecast error variance of Mexico's output explained by innovations in US output, US outward remittances and FDI is presented in columns 1 to 3 of Table 5 . Contrary to the for Mexico's inward remittances, now it seems that remittances explain an important share of the variation in Mexico's output. The response of Mexico's output after a shock to US outward remittances is presented in Figure 4 . While for the case of Mexico's inward remittances the response was positive, in this case the initial response is negative and turns positive only after eight periods.
The portion of the forecast error variance of remittances for which innovations in US output and Mexico's output account is reported in columns 4
and 5 of Table 5 . The results seem to be consistent with the previous estimation, in which Mexico's output explained a larger share of the variation than US output.
In this case Mexico's output explains up to 41 percent of the variation, while US output explains up to 12 percent of the variation. The response of remittances after a shock to Mexico's output is shown in Figure 5 . It seems that remittances respond negatively and significantly to shocks in Mexico's output. The response is significant for about six periods. This suggests that remittances are countercyclical with respect to Mexico's business cycle. Finally, Figure 5 also reports the response of remittances after a shock to US output. The response looks similar to the case of Mexico's inward remittances. Remittances seem to respond negatively to a shock in the cyclical component of US output. However, as was the case for Mexico's inward remittances, the response is significant in only one period.
In general, results seem to be consistent across specifications. However, there are some differences, especially when it comes to the impact of cyclical fluctuations in remittances on Mexico's business cycle.
Concluding Remarks
The aim of this article was to document the business cycle properties of remittance flows to Mexico. We focused on the relationship between remittances and the business cycle of the US and Mexico. Moreover, we discussed key Period Period Period
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